1.. INTRODUCTION
================

The term technology is of Greek origin and means a skill, while the word logos implies -- a science. Technology refers to the applied knowledge or the applied science. According to the "Office of Technology Assessment," "Medical technology is a set of techniques, medicines, equipment, tools and procedures used by the health professionals in providing health care to the individuals and systems, in which such technology is used ([@R1], [@R2], [@R3]). Broader concept of medical technology constitutes the health technology, a term that includes all the procedures, tools and techniques that are used in order to improve health, as well as the simplest and the most effective way to treat and rehabilitate certain population. Information technology, in medicine and healthcare can be presented by one complex technological model, (e.g. Technology Package), which includes all the components of technological packages, such as: hardware, software, brain ware and orgware that can actually cover all the medical technology and technology in health activities ([@R4], [@R5], [@R6]). Advances in medicine in recent decades are in significant correlation with the advances in the information technology. Modern information technologies have enabled faster, more reliable and comprehensive data collection ([@R7], [@R8], [@R9], [@R10]). These technologies have started to create a large number of irrelevant information, which represents a limiting factor and a real growing gap, between the medical knowledge on one hand, and the ability of doctors to follow its growth on the other. Furthermore, in our environment, the term technology is generally reserved for its technical component. This terminology essentially means not only the purchase of the computer and related equipment, but also the technological foresight and technological progress, which are defined as the specific combination of fundamental scientific, research and development work that gives a concrete result; -- (e.g. from fundamental discoveries to their application in the form of innovations) ([@R11], [@R12], [@R13], [@R14], [@R15]).

Education means, learning, teaching, or the process of acquiring skills or behavior modification through various exercises. Traditionally, medical education meant the oral, practical and more passive transferring of knowledge and skills from the educators to students and health professionals. For the clinical disciplines, of special importance are the principles, such as, "learning at bedside," aided by the medical literature. In doing so, these techniques enable students to contact with their teachers, and to refer to the appropriate literature. The disadvantage of these educational methods is, in the fact, that teachers often do not have enough time. Additionally they are not very convenient to the horizontal and vertical integration of teaching, create weak or almost no self education, as well as, low skill levels and poor integration of education with a real social environment.

Information technologies (i.e. ITs) have the capacity, more than any other medium, to facilitate student learning and problem solving, in addition to many other benefits ([@R16], [@R17], [@R18], [@R19], [@R20]).

A few decades ago, with the emergence of television, IT was expected to becoming the dominant medium, when it came to the information technologies that are used in medical education. Today it is clear that computers and computer technology took over the primacy of it, among other things, because they are already, by definition, either interactive mediums or require constant engagement of students and teachers.

Computer, in general terms, is the device, by which the information is processed, or a device for the automatic processing of data of numerical and non-numerical nature. These devices comprise the bases for computer information systems (e.g CIS) or (i.e. information technology packages), which traditionally have been composed of at least two components or two subsystems consisting of multiple elements such as ([@R1]):

HardwareSoftware

These two components act synergistically and both are essentially important for the proper operation of a computer system and its use in the medical education. Therefore, Hardware refers to all mechanical, visible and "tangible" computers' components. We can divide the elements of the hardware system into several groups that act in interactive computer systems such as:

Data entry mechanism;Data processing mechanism;Data storage mechanism;A mechanism for retrieving of the processed data.

Software part of the computer is a general term for software of a computer, (i.e. a set of instructions prepared so that it is performing in an appropriate way to obtain an adequate final result). The software is further divided into the system and application software. System components would belong to the operating system, (i.e., now the predominant Microsoft Windows operating systems, and to a lesser extent Linux, Mac, etc.). Examples of the application software are components of the Microsoft Office (Suite) package; (e.g. Microsoft Word processing, Microsoft Excel spreadsheet, Microsoft Access database, Microsoft Power-Point presentations etc., and the extremely large number of other programs (applications), used for various purposes). In this context, we will mention another term that is rarely used -- "a Firmware", which is generally described as a special type of software that provides system functions within a computer system. As such, in principle, it cannot be changed without the danger of serious damage to the basic logical relations in instances when the computer is blocked by the end user ([@R21], [@R22], [@R23], [@R24]).

2.. COMPUTER INFORMATION SYSTEMS (CIS) IN EDUCATION OF HEALTH PROFESSIONALS
===========================================================================

Various forms of information systems have been developed; which can be broadly classified into four main groups: ([@R26])

systems based on computer support for learning of basic medical sciences,computer simulation systems for training and testing of clinical competency,systems-based computer consulting, and,systems based on computers for data management and quality assurance.

Since these are complex systems that require a basic knowledge from many disciplines, it is necessary to have enough trained people who utilize information systems. Therefore, educators, in addition to their academic scientific fields must be sufficiently IT literate. To this end, the manufacturers are developing information systems' applications that are easily acceptable to users, by organizing training of users and by providing continuous support to the functioning of the system. Today, at the time of the general movement of globalization, we have such a global software development (e.g. GSD -- Global Software Development), where the virtual teams are developing information systems, educate consumers and support the work of such systems. These particular systems can be developed at the level of a facility for education; (i.e. university information systems for education) and can have separate subsystems for students, teachers and specialized training systems for special purposes, (for example, Blackbaud's solution for small universities -- Blackbaud Student Information System). Educational information systems can be arranged for one region or may be national and international educational systems. An example of these systems is MEISE, (Michigan Education Information System), EUDISED (European Documentation and Information System for Education), NEIS (National Education Information System) in South Korea and many others. For the purposes of the national system of education in India, IBM India proposes the formation of a network for cooperation in education (ECN -- Collaboration Education Network). The Figures [1](#F1){ref-type="fig"}, [2](#F2){ref-type="fig"} and [3](#F3){ref-type="fig"} shows how the network would look like:

3.. E-LEARNING
==============

E-learning encompasses all forms of electronically supported learning. Informational and communication systems networked or not, serve as a specific medium in the process of knowledge transfer. Applications and processes for e-learning include: web-based learning, learning with computers, virtual classrooms and digital collaboration. Content is delivered via Internet, intranet, satellite TV or portable media ([@R26]). The basic definition of e-learning says that "\... it encompasses the use of multimedia and Internet, in order to improve the learning quality to accessing the facilities and services and facilitating cooperation and communication at a distance. "Eva Kaplan-Leiserson, in her "online dictionary 2000" wrote, that "e-learning covered a wide range of applications and processes such as: web-based learning, computer-based learning, virtual classrooms and digital collaboration. It includes the delivery of content via: Internet, intranet/extranet (LAN/WAN), audio and videotape, satellite transmission, interactive television and CD ROMs ([@R27], [@R28]). One of the major goals of e-learning is providing individual, comprehensive and dynamic content in real time, in order to maintain the pace with the changes that are now rapidly taking place ([@R29], [@R30]).

4.. INTERACTIVE CLASSROOM
=========================

Interactive Classroom allows students to actively work with the dynamic content, rather than passively listening to the teachers. Interactive technologies based on modern IT developments, become tools that provide students with a world rich in resources. This positive scientific development facilitates customized learning environment for students of different learning styles, which create a time-specific and adjusted estimates of success. With modern technology at its core, interactive classrooms improve the learning process clearly and effectively by illustrating the new concepts and enhancing students 'motivation. Interactive classrooms are equipped with modern interactive hardware and corresponding software.

4.1.. Interactive panel and digital pen
---------------------------------------

Interactive panel is a computer aided interactive table that displays the desired content. It allows the students to work together by supporting multi-user writing and sharing activities in multi-touch control, an innovative IT feature that is supported in the latest operating systems such as Microsoft Windows 7. The software allows free interaction, where two students can work together on a single task, such as free writing or manipulation of digital objects anywhere on the desktop.

4.2.. The camera for documents and multimedia projector
-------------------------------------------------------

These two innovative devices allow the display of documents or objects on the interactive board, giving them the interactive features at any time during the class. so that students remain interested and attentive for prolonged periods of time.

4.3.. Wireless electronic board
-------------------------------

In actuality it represents a remote controller of interactive board. It allows the teacher or student from the other end of the room to enjoy the interactive presentation on the interactive control panel. By doing so, it creates a freedom of participants in interactive classroom activities.

4.4.. Device for student answers "clicker"
------------------------------------------

This small device allows the teacher to interview the students during the course. Students use it to give an answer to this question, after which the computer system calculates the percentage of students who gave correct answers. In this way, the teacher gains insight into how students are understood presented content.

4.5.. Electronic notebook for joint learning
--------------------------------------------

This interactive and innovative device allows easier development and distribution of the educational material. Software for co-creation, delivery and management of interactive teaching material in one application, becomes the standard of modern interactive classrooms and it contains an electronic notebook.

Numerous other interactive parts of hardware, in order to facilitate education and provide a very interesting method of presenting educational material are also used. In addition, there are also hardware and various software products tailored to different types of education. Thus, for example, basic operating system (i.e. say Microsoft Windows7) can be added to the DICOM protocol for exchanging medical imaging facilities and other patient data. With the addition of these new features, physicians can safely analyze the patients' situation without the patients ever being present. In this way, we can take the content from much of the information technology and efficiently and effectively use it for diagnostic analysis or students' education.

5.. COMPUTER SUPPORTED INDEPENDENT STUDY PROGRAM OF BASIC MEDICAL SCIENCES
==========================================================================

Unlike the traditional methods of learning information systems, telecommunications technologies offer the possibility of Independent Study Program (ISP -- Independent Study Program), in which students progress through the curriculum independently. The main difference from the earlier traditional view is that there are more variables during the learning process when a students' learning progress reaches a certain level of competence to move him or her to the next level. Individual progress requires that the students complete the basic knowledge that would allow them to move on to the sphere of a clinical education.

These training programs were first developed in the 1960s and 1970s, first in Canada and then in the United States, only to be later expanded to Western Europe. First in medicine among them was the State University of Ohio in 1970, followed by the University of Wisconsin in 1972.

ISP has an integrated curriculum, modular study objectives, computer-managed evaluation system and the means to manage the independent student progress. Each student's progress is monitored through the computer or a supported self evaluation leading system for the assessment (i.e. TES -- Tutorial Evaluation System) in an interactive session, between a computer and a student. When a student answers the question correctly, his or her score increases and he or she passes on to the next question, but if the answer is incorrect students must complete corrective action(s) before they could try to re-answer the question.

6.. DISTANCE LEARNING
=====================

For the development of distance learning is crucial the development of telematics. Telematics is the science, which studies the techniques and methods of information transmission on distance ([@R1], [@R2]). There are two broad approaches to Telematics:

First aspect of these is the one that sees as important the possession of knowledge about the use of Telematics in learning (e.g. teaching medical students to use tools such as the Internet) ([@R1]). Another approach is considered essential for the use of Telematics for teaching (e.g. the use of WWW as a platform for CAI Computer-Based Instructions).

Today, distance learning and Web-based education are often used as synonyms. However, distance learning is much more general term and is certainly more comprehensive by including the WBE. It can be defined as follows: "Distance learning is planned learning that takes place at the remote site of teachers, and as a result requires special techniques, curriculum design, special instructional techniques, special methods of communication, as well as special organizational and administrative arrangement(s) (Moore and Kearsley, 1966). Forms of distance education include: individual participation, teleconference, tele-seminar(s), web conferencing, electronic classrooms, etc. ([@R26], [@R27], [@R29], [@R30])

7.. WEB BASED LEARNING
======================

Web-based learning (i.e. Webbased Education -- WBE) covers all aspects and processes of education using the World Wide Web (WWW) as a communication medium in combination with its associated technologies. There are many other terms for WBE, such as online education, virtual education, internet-based education, etc. ([@R25], [@R28], [@R30])

WBE is characterized by:

the separation of teachers and students (no longer in the process of teaching face to face),The existence of educational organizations (as opposed to self-education or private tutoring),Use of Web technology for presentation and distribution of educational content,Providing two-way communication over the Internet, so that students can communicate with each other, with teachers and faculties' administration.

Since the 1990s of the last century, WBE has become an important branch of educational technology. WBE provides the students with virtually unlimited information and educational facilities. As a highly innovative, effective and efficient agent it provides many opportunities for: self - learning, distance learning and collaboration while at the same time providing the clear benefits of independent learning. On the other hand, teachers and authors of teaching materials may use many features of this platform for distance learning, by having suitable tools for the development of educational materials and for archiving and distribution of this material. E-learning courses give you the opportunity to plan students' time more efficiently, since the online learning material can be accessed at any time of day and night, seven days a week and 365 days in a year. If we take into account the aspect of communication, between students and sources of knowledge, we can say that distance learning can be interactive and passive. Passive learning involves viewing content on the screen, but without a significant influence on the contents that will be published.

There are many concepts of Webbased training, such as e-learning, of whom we have discussed previously, in addition to the distance education and adaptive learning that we also talked about a little earlier.

8.. VIRTUAL CLASSROOM
=====================

Virtual classroom is a form of computer - based education, where the teacher communicates with students through video-conferencing, internet or e-mail. Working in the classroom is completely directed by on-line system, with the access to: the rooms for a "chat" (i.e. chat rooms), E-mail and messages in the real time ([@R1]). The teacher is making presentations and is preparing the teaching material that students can download from the internet in order to solve problems and send comments via e-mail or chat rooms to other students or the course teacher. The basic idea is that the different sets of possible ways of learning are available to students. In this way, the students can choose the way of learning that suits them best.

Blackboard Learning System is an example of Web-based virtual classrooms, invented by a Blackboard Inc., headquartered in Washington D.C., USA.

From June of 2004 on, the system created to date is used in more than 3700 educational institutions in 60 countries around the world. Exactly, this is a comprehensive system, because, in addition to providing a virtual learning environment, it also provides a system for managing of the learning activity. It is designed to be installed on a local server and one served by an interactive classroom and/or can be fully available over the internet.

WebCT has also developed an online virtual environment for the advancement of the education. This is the world's first successful management system and training tool on the Web platform. It is used by more than 10 million students in 80 countries around the world. Both Blackboard and WebCT are commercial products.

There is also the open source software specifically developed for these purposes. It is known as, "MOODLE" (e.g. Modular Object-Oriented Dynamic Learning Environment) - a modular object - oriented dynamic environment for education.

It has characteristics similar to elearning, such as: the authorization, a discussion forum, the base material for the education, assessment, calendar, news and announcements, a quiz, etc.

Since it was developed in 1999 and until October of 2010, it had the customer base of 49952 sites with 36,920,681 users. In the same time period it has presented 3,732,772 different courses, been translated into 75 languages in 210 countries worldwide.

9.. INTERACTIVE DISTANCE LEARNING
=================================

Distance learning is more effective if there is interaction between students and software. Students solves tasks choosing one or more correct answers. The answers to the question are displayed after pressing submit button. The student can see correct answers and explanations why some answers are wrong or correct. The test can be repeated many time and results should be better after each run. Eventually student can answer all questions correctly.

This method is efficient but requires a lot of time for preparation of question and answers. This is the main disadvantage of this method. The questions should cover all knowledge in specific area.

The teacher can see all answers according to student or question. The teacher is able to check all attempts and identify all questions that are problematic for specific student or all students. Reports of activity can be used to assume how much time students spent and how many questions were correctly answered. Questions are grouped in quizzes that can be intended for specific area of knowledge. The number of attempts and time for answering can be limited. Also, the students cannot attempt one quiz before answering previous quiz if it is necessary.

The interactive process of learning by discovery of correct answers can speed up process of learning. Also, the students don't need to look into textbook for explanations of answers because all explanations are provided by program. Usually, the teacher put paragraphs that explain why some answers are correct from textbook.

The students can be scored according to the number of correct answers. Each correct or incorrect answer can be scored independently and impact of particular answer can be determined. Wrong answers can add negative score to total score if teacher think that some answer is terrible wrong or have no influence to total score. Partially correct answers can carry certain amount of points. In that way the knowledge can be more accurate assessed. Student can see results immediately and progress is displayed to the students (Figure [5](#F5){ref-type="fig"}, [6](#F6){ref-type="fig"} and [7](#F7){ref-type="fig"}).

10.. CONCLUSION
===============

The last quarter of the 20 century, has created dramatical reduction in size and cost, while improved performance of computers have increased CIS availability and led to their use in most aspects of our lives. During that same period, the advances in medical sciences have led to an explosion of information that might be difficult to accept without application of modern information technologies. In recent years, the progress of information technologies and their application in education goes even further. Unlike the earlier mini and micro computer systems in classrooms, libraries and at home, today we are increasingly using web-based networked computer systems for education.

WEB-based training utilizes the World Wide Web (i.e. WWW) as its communication medium and as a technological support to learning. There are many other terms for the WBE - (i.e. Web based education), such as: the online education, virtual education, online education and the education through computer-mediated communication.
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